. In this paper we prove that the ring R= ! 1
2 over 8 Z are ideals of the ring R= ! 1 8 . In this paper we prove that the ring R= ! 1 8 is a local ring with unique maximal ideal > ,x M=< 1 2
, thereby implying that R is not a principal ideal ring. We also prove that cyclic codes of length k 2 over 8 Z are generated as ideals by at most three elements.
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Introduction
Let R be a commutative finite ring with identity. A linear code C over R of length n is defined as a R-submodule of n R . An element of C is called a codeword. A cyclic code C over R of length n is a linear code such that any cyclic shift of a codeword is also a codeword i.e. whenever (c1,c2,c3,...,cn) is in C then so is (cn,c1,c2,...,cn-1). Cyclic codes of order n are ideals of the ring n R . Lopez-Permouth in [3] . Most of the work has been done on the generators of cyclic code of length n over 4 Z where 2 | n. In [1] , Abualrub and Oehmke, gave the structure of cyclic codes over 4 Z of length k 2 , in [5] Blackford classified all cyclic codes over 4 Z of length 2n where n is odd and in [6] Steven T. Dougherty & San Ling gave the generator polynomial of cyclic codes over 4 Z for arbitrary even length. Z are generated as ideals by at most three elements.
Throughout this paper we assume that n =
Preliminaries
Any codeword from a cyclic code of length n can be represented by polynomials modulo 1 n x . Any codeword c = (c0,c1,c2,…,cn-1) can be represented by polynomial
s.t. ) maps 0,2,4,6 to 0; 1,3,5,7 to 1; and x to x.
It is easy to prove that ĭ is an epimorphism of rings. 
Lemma 2.5 [1] : If R is a local ring with the unique maximal ideal M and M = (a) = (a1,a2 , …, an), then M = <ai> for some i.
Generators of Cyclic Codes Over Z8.
Consider the ring R = 8 Z
Let C be an ideal (cyclic code) in R. Now, we prove that the ring R is a local ring but not a principal ideal ring Lemma 3.1: R is a local ring with the unique maximal ideal
.
is a local ring with unique maximal ideal I = < (xí1)>. Now, ĭ is a ring homomorphism which is onto. Therefore by theorem 2.3.,
is ideal of R FRQWDLQLQJ NHUQHO RI ĭ By theorem 2.4, there exists a unique ring isomorphism
. As I is maximal ideal of R1 therefore R1/I is a field and Ș is a isomorphism therefore )
is also a field. This implies
is a maximal ideal of R. Therefore, R is a local ring with unique maximal ideal M.
Lemma 3.2: R is not a principal ideal ring.
Proof: Suppose R is a principal ideal ring. Let us consider the maximal ideal
=<2>. But neither 2 ȯ <x -1> nor (x -1) ȯ <2>. Therefore, R is not a principal ideal ring. Now, we prove that cyclic codes of length k 2 over 8 Z are generated as ideals by at most three elements. We have the following: Lemma 3.3: Let C be a cyclic code of length
Proof: Suppose C is a cyclic code of length n =
; be a polynomial of minimal degree in C whose leading coefficient is a unit. Let c(x) be a codeword in C, then By division algorithm ‫‬ q(x) and r(x) over 8 Z such that 4 .
Proof: If leading coefficient of minimal degree polynomial g(x) is 2 or 6 then we claim that content of g(x) is 2.
Suppose this is not so. Let 
. Let C be a code which contains no monic polynomial. Then all polynomials in C are with leading coefficient non unit. We claim that all the elements in C are multiples of ) (x q 1 2
. Suppose this is not so. Then there exists a polynomial u(x) of minimal degree t1 in C which is not a multiple of g(x) = ) (x q 1 2 
is strictly contained in the code generated by ) (x q 1 .
Proof: Suppose C is a code which contains a monic then leading coefficient of (x) r 4 must be a zero divisor. 
Lemma 3.6: Let C be a cyclic code of length k 2 over 8 Z which contains polynomials with leading coefficient 4 only. Let g(x) be minimal degree polynomial in C, then C = <g(
Proof: We claim first that content of g(x), the minimal degree polynomial in C, is 4.
If this is not so, then 2g(x) is a non zero polynomial of degree less than degree of g(x) belong to C, which is a contradiction to the choice of deg g (x) .
Now, we claim that all polynomials in C are multiples of
, where
. Suppose this is not so, then ‫‬ a polynomial in C which is not a multiple of
. Let u1(x) be a polynomial of minimal degree t2
in C which is not divisible by ) (x q 2 4 , is not equal to 0, then
, which is a contradiction.
Hence every polynomial in C is multiple of ) (x q 2 4
Lemma 3.7 Let C be a cyclic code of length k 2 over 8 Z not containing monic polynomials and let the leading coefficient of minimal degree polynomial g(
is a polynomial with leading coefficient 2 or 6 of minimal degree 's' among all polynomials with leading coefficient 2 or 6 in C.
is strictly contained in the code generated by ) (x q 2 .
Proof: Let g(x) be minimal degree polynomial in C with leading coefficient 4, then from Lemma 3.6 it is clear that
. Let v(x) be a polynomial with leading coefficient 2 or 6 of minimal degree 's' among all polynomials with leading coefficient 2 or 6 in C.
It is easy to prove that content of
is not unique. Let S be set of all polynomials with degree less than 's'. Therefore S contains polynomial with leading coefficient 4
and by lemma 3.6.
is monic polynomial therefore there exist Q(x) and R(x) such that 
in C is 4. Further, let the minimal degree polynomial among all polynomials in C with leading coefficient not equal to 4 be monic, say f(x) of degree't'.
Proof: Suppose C is a code which contains a monic
of minimal degree t among all polynomials with leading coefficient unit or 2 or 6. Here f(x)is not unique. Let S be the set of polynomials of C of degree less than t. Then leading coefficient of all polynomials in S is 4. Let c(x) ȯ C, by division algorithm ‫‬ unique polynomials 
be the minimal degree polynomial in S with leading coefficient 4. It follows, as in Lemma 3.6 that (x) r 4 is multiple of ) (x q 2 4 and in C is 4. Further, let the minimal degree polynomial among all polynomials in C with leading coefficient not equal to 4 be ) (x q 1 2 of degree's' and f(x) be a monic polynomial of minimal degree t among all monic 
